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Abstract
This thesis is a normative work aimed at identifying locations in Russia with high, medium and
unclear potentials for logistics cluster development. As a framework this work uses four different
models of logistics clusters: Major Seaport, Auxiliary Seaport, Major Inland and Auxiliary
Inland logistics clusters. Conclusions are based on analysis of port connectivity, population
incomes within eight hours of driving from a specific location, auto roads accessibility,
economic effectiveness of local government and quality of auto roads. This paper provides
guidelines for decision makers about how to set up the rail infrastructure in order to support the
logistics development across different parts of Russia. Furthermore, this work suggests where
future research should be amplified, especially concerning the quality of input data.
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1. Introduction
Due to its size and location, Russia has a significant need for an efficient logistics infrastructure.
It is the largest country in the world with an enormous amount of natural resources; it is bounded
by three oceans and 13 seas; and it shares borders with some of the biggest global economies -
China in the East and the EU in the West. Through its Baltic and Far East ports, Russia has
maritime access to the United States, Japan, South Korea and countries of Southern Asia.
However, the logistics infrastructure of Russia is underdeveloped, the quality of transportation
service is low and the supply chain management practices of most companies are highly
ineffective. For example, as of 2011, the level of containerization in Russia was about 34% vs.
70% around the world (Poliyakova, 2012). More than 90% of Russian logistics activities are
concentrated in relatively small areas near Moscow and St. Petersburg. The Trans-Siberian
Railway, which runs through Russia and connects China with Europe, is not an important player
in the global transportation scene. A significant number of regions, including remote ones, move
goods via Moscow warehouses, which results in long and costly supply chains.
This underdeveloped infrastructure springs from the many problems of Russian society including
excessive state control, corruption, and lack of foreign direct investments (FDI) as a result. Even
in Moscow, arguably the most logistically advanced territory in Russia, the volume of modern,
high quality warehouses is relatively low compared with the volume in the major Western
European cities. As of 2009 Moscow had 6M sq. m. of modern warehouse stock vs. 15M sq. m.
in London and over 22M sq. m. in Paris. The quality of the logistics infrastructure in the majority
of Russian regions is even worse than it is in Moscow.
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The purpose of this thesis is to identify locations in Russia that have a high potential for logistics
cluster development by analyzing such factors as population incomes, economic climate, quality
of auto and rail roads and transportation routes. This work assumes that logistics clusters are an
agglomeration of three types of corporate activities:
1. Firms providing logistics services (3PLs, transportation, warehousing and forwarders,
etc.)
2. Logistics operations of industrial firms, such as the distribution operations of retailers,
manufacturers and distributors
3. Operations of companies for whom logistics is a large part of their business
This work uses modem logistics clusters developed in the United States as models for logistics
clusters that could be developed in Russia. The analysis extends further as well: It also provides
guidelines for how modern logistics clusters could be developed in other post-USSR countries.
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2. Literature Review
This literature review focuses in three main areas: logistics cluster definition, key factors for
successful development of logistics clusters and location accessibility measures.
2.1. Cluster definition
The agglomeration of firms -- or corporate functions -- that draw economic advantages from
their geographic proximity to others in the same industry or stage of value addition is a
phenomenon that was originally observed and explained by the British economist Alfred
Marshall. He referred to these agglomerations as "clusters," and assumed that their development
implied the existence of positive co-location factors such as (Marshall, 1920):
* Knowledge sharing and spillover among co-located enterprises
e Development of specialized and efficient supply chains
* Development of labor pools with specialized skills
Michael Porter (1998) expanded Alfred Marshall's assumptions and set up a framework for
cluster analysis, providing a number of cluster examples in different industries. He suggested
that clusters affect competition through three main actions (Porter, 1998):
e Increasing the productivity of the co-located companies
* Increasing the pace of innovation
* Stimulating the development of new businesses
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2.2. Logistics cluster definition
There are a number of agglomerations commonly referred to as logistics clusters, such as:
Memphis (Tennessee, US), Singapore, Dubai (OAE), Panama Canal Zone (Panama) , Zaragoza
(Spain), Rotterdam (Netherlands), Alliance Texas (Texas, US), Rotterdam (Holland)-Antwerp
(Belgium)-Duisberg (Germany), Breda (Netherlands), Fresh Park Venlo (Netherlands), Greater
Richmond Logistics Cluster (Virginia, US). Even though the term is broadly used, there are very
few definitions of logistics cluster in the academic literature. One of them states that logistics
intensive clusters are agglomerations of three types of corporate activities (Sheffi):
* Firms providing logistics services (3PLs, transportation, warehousing and forwarders,
etc.)
* Logistics operations of industrial firms, such as the distribution operations of retailers,
manufacturers and distributors
* Operations of companies for whom logistics is a large part of their business.
Such logistics clusters also include service logistics companies such as vehicle maintenance
operators, IT providers, financial and law services providers, etc. There are two main advantages
for companies to locate their operations in logistics clusters (Sheffi):
e Transportation Advantages, including as economics of scope, scale, density and
frequency of transportation services
e Operational Advantages, including asset sharing, better customers service and better
adjustment to business volume
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Logistics cluster key factors
According to the analysis of the Singapore Logistics Hub by Hayes, the important factors in
Singapore's development as a successful logistics cluster include government support, strong
production base, and a highly skilled workforce in addition to an advanced supply chain IT
infrastructure (Hayes, 2006). Cullinane lists government support, port capacities, location,
production base and investment in auto road infrastructure as key factors in setting up Chinese
ports as major logistics hubs (Cullinane, 2004).
The World Bank in its Logistics Performance Indicator (LPI) uses seven areas of performance in
assessing the logistics performance of a specific location (Jean-Frangois Arvis, 2007):
* Efficiency of the clearance process by Customs and other border agencies
e Quality of transport and information technology infrastructure for logistics
* Ease and affordability of arranging international shipments
* Competence of the local logistics industry
* Ability to track and trace international shipments
" Domestic logistics costs
* Timeliness of shipments in reaching destination
2.4. Accessibility measures
Accessibility is usually defined as the "ease with which activities can be reachedfrom a certain
destination and with a certain transport system" (Morris, 1978) (Thomas, 2003)
Hansen W (1959) uses the gravity model, which states that the accessibility at point I to a
particular type of activity at area 2 (say, employment) is directly proportional to the size of the
12
2.3.
activity at area 2 (say, number of jobs) and inversely proportional to some function of the
distance separating point 1 from area 2 (Hansen, 1959)
Bowen (2008) defined (rail)road accessibility for US counties as the kilometers of rail/road per
county divided by the county's area (aB, = r,/s, ).This measure can be standardized in order to
obtain the following AI,i for all counties i c {1,...,I} (F.P. van den Heuvel):
Equation 1: Accessibility measure 1
A j, = '' , w ith a , = r
I (g i ISmed
I jel
with:
A =, Accessibility of county i,
ri= Length of all relevant (rail)roads in county i (in kilometers),
si = Area of county i (in square kilometers),
Smed = Median of all si (in square kilometers).
I= Number of U.S. counties (= 3109)
An extension of Bowen's formula accounts for characteristics of adjacent counties and
population (F.P. van den Heuvel). It is:
Equation 2: Accessibility measure 2
A2, = a a2, + a) a2,N,
2,j__ 2,NZ a21 jal
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with a2, =(1
E rk Erk
r- r+ keN keN
Si /Smd IP med Sk ISmed Pk /Pmed
kENi keN;
with:
AzJ = Accessibility of county i,
pi = Population of county i,
Pned = Median of all pi,
Ni= Set of adjacent counties to county i,
where A2,i measures accessibility by normalizing the length of the relevant (rail)roads not only
by the surface of county i but also by its population pt.
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3. Methodology
This work uses the frameworks of five different types of logistics clusters that were initially
developed for the United States. The primary aim of this thesis is to adopt these frameworks for
Russia and identify locations that have a high potential for logistics clusters development.
3.1. Types of logistics clusters
This thesis uses the following models to identify territories with a high potential of logistics
cluster development (Arntzen, 2012):
1. Major Seaport
2. Auxiliary Seaport (inland port)
3. Major Inland
4. Auxiliary Inland
5. Inland Air
3.1.1. Major Seaport logistics clusters
The core of the Major Seaport logistics cluster is the port. From the port cargos are distributed by
truck to regional customers or by truck or rail to other hubs. Examples of Major Seaport logistics
clusters are: Panama, Dubai (UAE), Port of Los Angeles (USA), and Charleston (SC, USA).
Figure 1 shows a scheme of a typical Major Seaport logistics cluster.
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Figure 1: Major Seaport logistics cluster
Typically, a Major Seaport logistics cluster requires sufficient capacities to unload big container
ships (e.g. Panamax), availability of free land near the port for potential expansions and large
population centers within eight hours of driving.
Among the issues that could prevent the development of a Major Seaport logistics cluster are
congestion around the port, expensive land and utilities, competition from other development
projects in the area and the price of the land in the port area.
3.1.2. Auxiliary Seaport logistics clusters
An Auxiliary Seaport logistics cluster is located 20 to 100 miles from a Major Seaport, beyond
the coastal congestion. Typically, inbound cargos are delivered from the port by rail or truck and
outbound cargoes are distributed by truck. Examples of Auxiliary Seaport hubs are: Tejon
Industrial Park (CA, USA) and the planned logistics cluster in Orangeburg (SC, USA). Figure 2
shows a scheme of a typical Auxiliary Seaport logistics cluster.
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Figure 2: Auxiliary Seaport logistics cluster
An Auxiliary Seaport logistics cluster serves the needs of big seaports which have significant
expansion constraints. This type of logistics cluster requires: the availability of cheap land and
utilities within 1 hour of driving from the port and large population centers within eight hours of
driving. In many cases, custom clearance of inbound cargoes is arranged in the Auxiliary Seaport
logistics clusters.
Among the issues that could prevent the development of an Auxiliary Seaport logistics cluster
are: lack of cheap land and utilities, poor connection with a seaport and lack of incentives for
major clients to shift operations from the port.
3.1.3. Major Inland logistics clusters
A Major Inland logistics cluster is typically located hundreds of miles inland from Major
Seaports and is fed by Class I unit trains. The outbound cargo is redistributed by truck to regional
customers and by rail to Auxiliary Inland logistics clusters. Examples of Major Inland logistics
cluster are: Chicago (IL, USA) and Alliance (TX, USA). Figure 3 shows a scheme of a typical
Major Inland logistics cluster.
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Figure 3: Major inland logistics cluster
The availability of fast and direct unit train rail service is critical for the Major Inland logistics
cluster. Other important factors are: availability of cheap land and utilities and large population
centers within eight hours of driving from the cluster.
3.1.4. Auxiliary Inland logistics clusters (inland ports)
An Auxiliary Inland logistics cluster is located hundreds of miles inland and 150 -300 miles from
a Major Inland logistics cluster. Inbound cargo is delivered by short-line unit trains from Major
Inland logistics clusters; outbound cargo is distributed by truck. An example of an Auxiliary
Inland logistics cluster is Fort Wayne (IN, USA). Figure 4 shows a scheme of a typical Auxiliary
Inland Logistics Cluster.
Figure 4: Auxiliary Inland Logistics Cluster
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Critical for the development of an Auxiliary Inland logistics cluster are: availability of fast and
direct unit train rail service from a Major Inland Logistics cluster, availability of cheap land and
utilities and large population centers within eight hours of driving.
3.1.5. Inland Air logistics clusters
An Inland Air logistics cluster is located hundreds of miles inland and fed by long distance air
cargo flights. Outbound cargo is delivered by truck. Examples of Inland Air logistics clusters are
Columbus (OH, USA) and Memphis (TN, USA). Figure 5 shows a scheme of a typical Inland
Ari logistics cluster.
Figure 5: Inland Air Logistics Cluster
Critically important factors for the development of an Inland Air logistics cluster are: availability
of a cargo friendly airport that allows 24/7 operations, cheap land and utilities adjacent to the
airport and large population centers within eight hours of driving.
3.1.6. Summary of logistics clusters factors
To identify territories with a high potential of logistics clusters development, this thesis
replicates four of the five location models described above (Major Seaport, Auxiliary Seaport,
Major Inland and Auxiliary Inland logistics clusters) based on Russian realities. This research
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does not cover territories with a high potential of Inland Air logistics cluster development as
such analysis would require investigation of existing airports' potential for 24/7 operations.
There are eight factors that will be taken into account in identifying the logistics potential of a
specific territory:
1. Depth of water at container terminals for seaports
2. Monthly population incomes
3. Availability of land for logistics cluster development
4. Quality of connection with deep seaports
5. Distance from deep seaports
6. Auto roads connectivity
7. Auto roads quality
8. Economic productivity of local government
This thesis uses the following primary sources to estimate the logistics potential of territories:
Government of Russian Federation, Federal State Statistics Service, Russian Railways OJSC,
Railways development strategy 2030, Integrated State Information System of World Ocean
Situation of Russian Ministry of Transport, Parovoz IS 1, and Google Earth maps.
In order to estimate the development potential for each of the four types of clusters, this work
will uses the primary and secondary parameters shown in Table 1:
20
1 http://parovoz.com
Table 1: Parameters for logistics cluster identification
Type of
logistics Primary parameters Secondary parameters
cluster
Major Seaport
Auxiliary
Seaport
(inland port)
Major Inland
Auxiliary
Inland
" Availability of deep water container
terminals
* Large population centers within eight
hours of driving
* Availability of land for cluster
expansion
* Major seaport 20-100 miles away
" Excellent connectivity with major
seaport via truck or rail
e Large population centers within eight
hours of driving
e Availability of land for cluster
expansion
" Major seaport over 1000 miles away
* Excellent rail connection with major
seaport
* Large population centers within eight
hours of driving
* Availability of land for cluster
expansion
* Major Inland logistics cluster 150-300
miles away
* Excellent connection with Major
Inland logistics cluster via truck or rail
e Large population centers within eight
hours of driving
* Availability of land for cluster
expansion
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* Auto roads connectivity
e Auto roads quality
* Economic productivity of local
government
e Length of connections with deep sea ports
e Auto roads connectivity
* Auto roads quality
* Economic productivity of local
government
e Length of connections with deep seaports
* Auto roads connectivity
* Auto roads quality
* Economic productivity of local
government
* Length of connections with deep sea ports
* Auto roads connectivity
* Auto roads quality
* Economic productivity of local
government
* Length of connections with deep seaports
3.2. Population estimation
This paper considers only cities with populations of over 300K as potential locations for new
logistics clusters. (For recommendations about expanding the scope, see Section 6.) The
http://ati.su online resource was used to define areas within eight hours of driving from a specific
location, and Russian State Statistics were used to identify population size and population
incomes within these areas. A detailed list of areas within eight hours of driving from each city
in this work appears in Appendix 1. Table 2 provides consolidated information about population
size and population incomes within eight hours of driving for each city in this work. Please look
at Appendix 2 for more characteristics of cities with populations of over 300K.
Table 2: Population characteristics of largest Russian cities (with size over 300K people)
City Population within 8h of Total monthly population
City population, Popula ton withi h incomes within 8h of driving
2010, M (only Russia), B $
Moscow
St Petersburg 4, 7.8 4.83
Novosibirsk 1.5 6.8 30
Ekaterinburg 1.4 9 5.87
Volgograd 1.3 8.4 3.37
NizniyNiziy1.3 9.1Novgorod 3.51
Samara 1.2 12.2 6.10
Omsk 1.2
Kazan 1.1 10.2 4.73
Cheliabinsk 1.1 10 5.71
Rostov-na-Donu 1.1 8.8 3.77
Ufa 1.1 10.2 5.26
Perm 1.0 3.68
Krasnoyarsk 1.0
Voronez 0.9 10.7 4.52
Saratov 0.8 11.2 4.68
Krasnodar 0.7 12.5 5.35
Toliatty 0.7 12.7 6.34
Izevsk 0.6 9.3 4.72
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Ulianovsk 0.6
Barnaul 0.6
Vladivostok 0.6
Yaroslavl 0.6
Irkutsk 0.6
Tumen 0.6
Mahachkala 0.6
Khabarovsk 0.6
Novokuznetsk 0.5
Orenburg 0.5
Kemerovo 0.5
Riazan 0.5
Tomsk 0.5
Astrakhan 0.5
Penza 0.5
Nabereznie 0.5Chelni
Lipetsk 0.5
Tula 0.5
Kirov 0.5
Chebo s k
Kaliningrad
Briansk
Kursk
Ivanovo
Magnitogorsk
Ulan Ude
Tver
Stavoo
Nizial
Belgorod
Arkhangelsk
Vladimir
Sochi
K ur an
Smolensk
Kaluga
Chita
Orel
ChereDovetS
Vladikavkaz
Murmansk
9.3 3.68
8.08
4.76
23
Surgut
Vologda
3.3. Demand for logistics cluster services
This work estimates demand for logistics services in a specific location based solely on total
population income generated within an eight hours drive.
This work does not define the level of population incomes sufficient for logistics cluster
development. Figure 6 shows the relationship between the number of cities in the scope of this
work and total income generated by the population within eight hours of driving from the cluster.
This research takes 4.75 B USD of total monthly population incomes as a level sufficient for
logistics cluster development. Approximately 25% of the cities with a population of more than
300K have an aggregate income greater than 4.75 B USD within eight hours of driving. Please
look at Section 6 for recommendations about the ways the scope of this work can be expanded.
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Figure 6: Number of Russian cities with population >300K vs. population incomes within
eight hours of driving
3.4. Land availability
There are two significant agglomerations in Russia: Moscow and St. Petersburg. They far
exceed other population locations by scale, complexity, population incomes and development of
infrastructure. This work assumes that land for a prospective logistics clusters is available in all
cities in with population over 300K except Moscow and St. Petersburg.
The actual situation regarding land availability for a prospective logistics cluster is difficult to
estimate due to a number of factors that are beyond the scope of this work (actual land price in a
particular location, land ownership, issues related to current and prospective cities, plans of local
government and regulation, etc.). Please look at Section 6 for recommendations about how land
availability could be estimated more precisely.
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3.5. Connectivity with deep sea ports
This work relies on two assumptions about connections with deep seaports::
* A potential logistics cluster needs to be connected with a deep seaport by a multiple track
railroad
* Connection between a deep seaport and a potential logistics cluster needs to bypass
Moscow and Moscow Regions transportation nodes
The second assumption is based on the very high utilization rates of the transportation
infrastructure in Moscow and the Moscow Region (Moscow is set to develop public transport for
solving transport problems in city, 2012) (Shadrina, 2008). I do not account for the possibility of
shifting capacity from the current sea routes to the Trans-Siberian Railway due to its insufficient
capacity. According to the Railways Development Strategy 2030, only 250 to 450 thousand TEU
could potentially be shifted from sea routes to the Trans-Siberian railroad. This work also does
not take into account the delivery of cargos from the Big port of St Petersburg to Kazan through
Ekaterinburg due to this route's inefficiency.
Figures 7 and 8 show the network of multiple track railroads that connect Russia's deep seaports
and omit Moscow and the Moscow Region. This data are based on railroad maps provided by
Parovoz IS2 with some corrections based on information provided by Google Maps.
26
2 www.parovoz.com
Figure 7: Multiple rail track network connecting Russian deep seaports, omitting the
Moscow transportation node (Western Russia)
27
,L----
Figure 8: Multiple rail track network connecting Russian deep seaports, omitting the
Moscow transportation node (Eastern Russia)
3.6. Accessibility
To define the accessibility of Russian regions this thesis uses equation 2 with parameters a=0
and Y=0. a=O and Y=0, which means:
* 100% weight to adjacent regions and 0% to the region itself
* 100% weight to region population and 0% to region territory
a=0 and Y=0 maximize F(a,Y) from equation 3
Equation 3: Target function for accessibility measure parameters calculation
F(a,Y) = X#,GP (%' -Ztg&,PJ(up*
Where:
G -set of regions with predefined good accessibility
B -set of regions with predefined poor accessibility
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Pi - accessibility measure if region i.
We predefined Central Federal Districts regions as regions with good accessibility and Far
Eastern Districts regions as regions with poor accessibility. For this case we tried to maximize
function from equation 3, changing parameters a and Y (both a and Y within interval [0,1]).
F(a,Y) It £g,,,PI (I'j~Z~P(
Where:
Center - set of Central Federal District regions
FE - set of Far Eastern District regions
Maximization of F(a,Y) defines a=0 and Y=0.
3.7. Logistics cluster potential ranking
Each of the cities in the scope of this research is assigned a high, medium, low or unclear
potential depending on the estimated potential for logistics cluster development.
High potential means the city satisfies the primary parameters for logistics cluster development.
There are no other cities that compete for the same population incomes, are connected to the
same deep seaport, satisfy the primary parameters, and have higher values of the secondary
parameters.
Medium potential means the city satisfies the primary parameters for logistics cluster
development. There are other cities that compete for the same population incomes, are connected
to the same deep seaport, satisfy the primary parameters, and have higher values of the
secondary parameters.
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Low potential means the city does not satisfy the primary parameters for logistics cluster
development.
Unclear potential means the city does not satisfy the primary parameters for logistics cluster
development but there is a potential for either port expansion, connectivity improvement or
population income growth that could make the city to satisfy the primary parameters.
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4. Data Analysis
This part of the thesis adjusts the four logistics cluster models described in the Section 3 to
Russian realities.
4.1. Major Seaport logistics clusters
There are 63 seaports in Russia located on five bodies of water: the Baltic, Arctic, Kaspiy,
Pacific and Black Sea. This work assumes that ports with container terminal depths of over 12 m
can be potential Major Seaport logistics clusters. 12m was taken as an indicator based on the
standard ship classification where 12m is a depth of Panamax type of container ship. There are
only five ports where the container terminal depth exceeds 12m: Big Port of St. Petersburg, Ust
Luga, Vladivostok, Vostochniy and Novorossiysk. All these ports have a navigation period of a
full year. The ports of Kaliningrad and Archangelsk could become deep seaports in the next
couple of years according to the plans of the Russian Government (2012). Table 3 and Figure 9
show the characteristics and locations of Russian seaports.
Table 3: Characteristics of Russian Seaports
Water 1 - Container Max depth of NavigationID aer Port Name terminal container Naigao
available terminal, m period, days
I Arctic Amderma 150
2 Arctic Anadyr 1 7.1 90
3 Arctic Arkhangelsk 1 9.7 365
4 Arctic Beringovskiy 90
5 Arctic Varandey 365
6 Arctic Vitino 365
7 Arctic Dikson 365
8 Arctic Dudinka 1 11.8 365
9 Arctic Igarka 90
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
10.2
Arctic
Arctic
Arctic
Arctic
Arctic
Arctic
Arctic
Arctic
Arctic
Arctic
Baltic
Baltic
Baltic
Baltic
Baltic
Baltic
Baltic
Kaspiy
Kaspiy
Kaspiy
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Pacific
Kandalaksha
Mezen
Murmansk
Nariyan Mar
Onega
Pevek
Provideniya
Tiksi
Khatanga
Egvekinot
Big Port of St Petersburg
Viborg
Visotsk
Kaliningrad
Passanger port of S.
Petersburg
Primorsk,
Ust Luga
Astrakhan
Mahachkala
Oliya
Aleksandrovsk Sachalinskiy
Vanino
Vladivostok
Vostochniy
De Kastry
Zarubino
Korsakov
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-sea port * -port with maximum container terminal depth of over 12m
* -potential port with maximum container terminal depth of over 12m
Figure 9: Location of Russian sea ports
Among the seven ports that have or are going to have container terminals with a depth of over
12m, only the Big Port of St. Petersburg and Ust Luga have over 4.75 B USD population
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incomes within eight hours of driving. Though Kaliningrad has only 0.4B USD of population
incomes generated in Russia, it has the potential to serve Poland, Lithuania, Latvia and Belarus,
which together have a total population of over 22 mln. within eight hours of driving. Table 4
shows the characteristics of Russian seaports with container terminal depths of over 12m.
Table 4: Russian ports with container terminal depths of over 12m
Port
Arkhangelsk
Big Port of St
Petersburg
Kaliningrad3
Ust Luga
Vladivostok
Vostochniy
Novorossiysk
Total monthly population
incomes in 8h of driving
(Russia), B $
0.5
4.8
0.4
4.7
2.5
Availability of
land for
expansion
Unclear
Low
High
High
Unclear
Unclear
Unclear
Auto roads
accessibility
index
0.3
1.2
0
1.2
0.1
0.1
0.9
Potential to
become a Major
Seaport cluster
Low
Currently a
logistics cluster
Unclear
Medium
Low
Low
Low
3 Kaliningrad has total population of over 23 M people within eight hours driving distance, including almost 18 M
people in Poland. Road accessibility for Kaliningrad would be much higher if the analysis included Poland and
Lithuania regions
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4.1.1. The Big Port of St. Petersburg
The Big Port of St. Petersburg currently is one of the largest Russian ports. It is located in St.
Petersburg, the second largest Russian city. St. Petersburg is widely accepted as one of the major
logistics clusters in Russia. However, given that the port's location is within city borders, its
expansion potential is doubtful.
4.1.2. Ust Luga
Ust Luga is a new port on the Baltic Sea. It is located about 80 miles from St. Petersburg and
could become a direct competitor with the Big Port of St. Petersburg. However, the moderate
level of population incomes generated in eight hours of driving keeps the potential for Ust Luga
to become a logistics cluster as only medium.
4.1.3. Kaliningrad
The Kaliningrad Region is a Russian exclave on the Baltic Sea adjacent to Poland and Lithuania.
Today the maximum depth of container terminals in the port is only 10.5 m. However, the
Russian government is discussing plans developing a deep seaport in the region.
Though the total Russian population within eight hours of driving from Kaliningrad is less than 1
mln., more than 22 mln. people live in Poland, Lithuania, Latvia and Belarus combined.
Therefore, development of Kaliningrad as a logistics cluster will depend on its competitiveness
vs. other Baltic seaports. Since both Poland and Lithuania have their own ports and both
countries are members of the European Union (unlike Russia), it could be difficult for
Kaliningrad to serve the Polish and Lithuanian regions. Therefore, this research assesses the
logistics cluster potential of Kaliningrad as unclear.
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4.2. Auxiliary Seaport logistics clusters
Among the cities with population over 300K, only Krasnodar has a deep seaport within 100
miles.
4.2.1. Krasnodar
Krasnodar is located 92 miles from Novorossiysk. . The total monthly population incomes within
eight hours of driving from Krasnodar are 5.3 B USD, which is above our level of logistics
cluster sufficiency (4.75 B USD). Krasnodar is the 17th largest city in Russia with a total
population of 0.7 M. Therefore, this work estimates land availability for a prospective logistics
cluster as high and the total logistics potential of Krasnodar as high.
Krasnoldar
~0miles
Novorossiysk
1 Population Centers
- Railroad: Multiple Track
Railroad: Single Track
Figure 10: Railroad connectivity between Krasnodar and Novorossiysk
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4.3. Major Inland and Auxiliary Inland logistics clusters
There are 15 cities that satisfy the logistics cluster primary requirements (connectivity with deep
seaports, land availability and population incomes within eight hours of driving. See table 1).
Table 5 provides the characteristics of these 15 cities.
Table 5: Russian cities with population over 300K matching logistics cluster demand and
connectivity requirements
Economic % of regional roads % of regional
Income in productivity and interstate Auto roads
# City 8hr of rank of local not matching roads accessibility
driving, $ government, requirements, 2010 overloaded, index
200rqieet,2010 2010
I Ekaterinburg 5.9
2 Samara 6.1
3 Cheliabinsk 5.7
4 Ufa 5.3
5 Irasnodar K n3 66.0
6 V. Voga: aa3 69.3
7 Yaroslavl_ 66.0
8 12'
9.. Lipetsk 48
10 Tula67.5 5.8
12 Nizniy Tagil .8 3.6
13 Vladimir 11.0 a
14 Kurgan 4.8 71.6
The cities that satisfy the primary parameters form five agglomerations based on population
incomes sharing, as shown in Figure 11, below. These agglomerations are:
I. Moscow North: Tver (11), Yaroslavl (7) and Vladimir (13)
II. Moscow South: Tula (10), Riazan (8), Lipetsk (9) and Orel (15)
III. South: Krasnodar
IV. Volga: Samara (2), Toliatty(6)
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V. Ural: Ekaterinburg (1), Cheliabynsk (3), Kurgan (14), Ufa (4) and Nizniy Tagil (12)
Deep sea ports
Cities with population >300K that match primary
logistics cluster criteria
Multiple track railroad that connect deep sea ports
Agglomeration of cities that match primary logistics
cluster criteria and share the same population incomes
Number of agglomeration
Figure 11: Agglomerations of cities that satisfy the primary requirements
The potential of Krasnodar as a logistics cluster has already estimated as high in Section 4.2.1.
Samara and Toliatty have a very similar potential: These cities are located within two hours
driving from each other and have similar connectivity with deep seaports. Based on these factors,
this work estimates the logistics cluster potential of Samara and Toliatty as high. Detailed
reviews of the Moscow North, Moscow South and Ural agglomerations are provided below.
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4.3.1. Moscow North agglomeration: Tver, Yaroslavl, Vladimir
There are 3 cities in the Moscow North agglomeration: Tver, Yaroslavl and Vladimir. The main
factor driving the logistics cluster potential of these cities is their proximity to Moscow and
multiple rail track connectivity with the Big Port of St. Petersburg. Each of these cities has
different secondary parameters driving its logistics cluster potential.
Though parameters such as the economic productivity of the local government and the quality of
auto roads are very important for logistics cluster development, a city's distance to a deep
seaport is the primary parameter affecting the cost of cargo delivery. Therefore, this thesis
estimates the logistics cluster potential for Tver as higher than the logistics cluster potential of
Yaroslavl and Vladimir. Table 6 provides the main characteristics of the Moscow North
agglomeration cities. However, in order to become a more attractive location for logistics
development, Tver would need to improve its economic productivity and invest in auto road
infrastructure in the region.
Table 6: Moscow North agglomeration cities
Economic % of regional % of Dsac
Income productivity roario regioal and Auto roads from
# City in 8hr of rank of local matching interstate accessibility deep sea
driving, $ government, requirements, overloaded, index port,
20102010 miles
Based on the methodology of this thesis, the logistics cluster potential of Yaroslavl should be
medium. However, Yaroslavl has a rail connection with the Arkhangelsk port that could increase
the potential of Yaroslavl as a logistics cluster. As stated in Section 4.1, the Russian Government
plans to develop Arkhangelsk into a deep seaport. If this happens and Arkhangelsk can attract
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significant cargo flows, Yaroslavl would have a high potential to become a logistics cluster.
Therefore, this work assigns an unclear logistics cluster potential to Yaroslavl.
Vladimir has relatively high roads accessibility index and the necessary population incomes in
eight hours of driving, but its distance to the Big Port of St. Petersburg is four times greater than
Tver's. Hence it is very unlikely that goods will be delivered from St. Petersburg to Moscow via
Vladimir. However, based on the methodology of this work, Vladimir is assigned a medium
potential of logistics cluster development. One reason for this is that Vladimir is conveniently
located for delivery of cargos to Moscow and Moscow Region from the port of Vladivostok and
economically advanced regions of Ural.
4.3.2. Moscow South agglomeration: Tula, Lipetsk, Riazan ,Orel
There are four cities in the Moscow South agglomeration: Tula, Lipetsk, Riazan and Orel. All
these cities are connected with Novorossiysk port and located close to each other. If we consider
areas within eight hours of driving from Tula and Orel, they intersect in the territory within
Moscow, Kaluga, Tula, Riazsan and Lipetsk Regions. If we consider areas within eight hours of
driving from Tula, Riazan and Lipetsk they intersect in the territory with population over 4M
people. Table 7 provides a summary of primary and secondary parameters of Moscow South
agglomeration cities.
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Table 7: Moscow South agglomeration cities
Economic % of regional rgon
Income productivity roads not regional
in 8hr of rank of matching and Auto roads Distance# city driving, local technical interstate accessibility to port,
$ government, requirements, roads index miles
2010 2010 overloaded,2010
8 Riazan 12.0 2.1 850.0
9 Lipetsk 451.7 650.0
10 Tula 67.5 5.8 2.8 850.0
According to the Table 7, Tula has a higher potential to become a logistics cluster than Riazan
which means that the logistics potential of Riazan is medium.
Tula has a higher percent of regional roads not matching the technical requirements than Orel.
However, it is located closer to Moscow and the Moscow Region and has a shorter connection
with the port of Novorossiysk. Hence, this work estimates the logistics cluster potential of Tula
as higher that of Orel, which means that logistics potential of Orel is medium.
Tula has a higher logistics cluster potential than Lipetsk. Areas within eight hours of driving
from Tula and Lipetsk intersect in the territory within Tula Region, Riazsan Region and Lipetsk
Region where over 6M people live. Cargos delivered via train from Novorossiysk to Tula go
through Lipetsk. All indicators except the economic productivity of the local government are
higher in Tula than in Lipetsk. According to above the analysis, Tula has a high potential of
logistics cluster development and Lipetsk, Riazan and Orel all have medium potential.
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4.3.3.Ural agglomeration: Ufa, Ekaterinburg, Cheliabinsk, Kurgan, Nizniy
Tagil
There are five cities in the Ural agglomeration: Ufa, Ekaterinburg, Cheliabinsk, Kurgan and
Nizniy Tagil. If we consider areas within eight hours of driving from these cities these areas
intersect in the territory where over 6M people live. All these cities are connected with both
Novorossiysk and the Big Port of St. Petersburg by a multiple track railroad. Table 8 provides a
summary of the primary and secondary parameters of the Ural agglomeration cities.
Table 8: Ural agglomeration cities
Economic % of regional % of regional
Income productivity roads not and interstate Auto roads
# City in Shr of rank of local matching roads accessibility
driving, government, re overloaded, index$ 200 requirements, 2010
2010
I Ekaterinburg 5.936
According to the secondary parameters and population incomes within eight hours of driving, the
logistics cluster potential of Kurgan is lower than that of Ekaterinburg and Nizniy Tagil.
According to the methodology of this work, the logistics cluster potential of Kurgan is medium.
Areas within eight hours of driving from Ufa and Chelyabinsk intersect in the territory within
Bashkortostan and Cheliabinsk Regions where about 5M people live. Areas within eight hours of
driving from Cheliabinsk and Ekaterinburg intersect in the territory within Sverdlovsk,
Cheliabinsk, Kurgan, Tumen Regions where over 7M of people live. Areas within eight hours of
driving from Ekaterinburg and Ufa intersect in the territory where about 2M of people live.
Ekaterinburg and Nizniy Tagil, which are located about 3 hours of driving from each over, has
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very similar characteristics of accessibility and population. Ekaterinburg, Nizniy Tagil, Ufa and
Chelyabinsk all have different secondary parameters. Therefore this thesis assigns the high
logistics cluster potential to all these cities.
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5. Recommendations on rail infrastructure
development in Russia
Railroads are the basic element in logistics cluster development. Though there are other
important factors -- such as government regulation, quality of the auto roads network, and
availability of skilled workforce -- the quality of the railroad connection is absolutely critical for
three of the four types of logistics clusters reviewed in this work. Below are the most critical
elements to be improved to support the development of logistics in Russia.
Russian railroads are the second longest in the world; those in the United States are the longest.
However, due to its scale, Russia needs to invest heavily in the development of its rail
infrastructure. The most overloaded node in Russia is in Moscow and the Moscow Region,
where the most important routes merge. Development of by-passes that could directly connect
regions adjacent to Moscow could dramatically improve logistics not only for the Central
Federal District regions but also for many regions in the South and Ural Federal Districts.
Another important initiative should be increasing the capacity of the Trans-Siberian /Baikalo-
Amurskaya Railways. Currently, there are a number of bottlenecks, such as the Kuznetsovsky
tunnel, that make it difficult to effectively transport goods from the Far East ports to Central
Russia/European Union. Removing such bottlenecks will support the status of the Russian
railroad as an important transit point for cargos from East and South East Asia.
The federal government is actively working toward expanding and streamlining the Russian rail
network. The total investment in Russian railroads between 2012 and 2015 will be over 35B
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USD. Implementing this improvement program will significantly increase the efficiency of the
Russian railroads.
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6. Recommendations for analysis and input data
improvement
There are number of ways the quality of analysis and input data of this work could be improved.
Below are recommendations for extending the scope and quality of this thesis.
6.1. Logistics clusters potential locations
This research considers only Russian cities with populations over 300K as potential locations for
new logistics clusters. However, there are cities with populations of less than 300K that satisfy
the primary parameters and therefore have high or medium potential for logistics cluster
development (see Section 3.2). To make this research more complete, the cities with populations
below 300K should be analyzed also.
One of the possible approaches to cover all Russian cities could be to develop a database of
driving times between Russian cities (City 1, City 2, Distance between cities in miles, Driving
time between cities in hours). The data could come from available online resources that identify
the shortest route and driving time between two locations. Examples of such online resource are:
www.ati.su and www.vezoo.ru
6.2. Demand estimation
This work assumes that the end customer is the only driver of demand for logistics cluster
services (see Sections 3.2 and 3.3). The scope of the work could be extended by analyzing the
demand for logistics cluster services generated by production facilities, retail distribution centers,
etc.
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5.1. Demand for logistics cluster services
The 4.75 B USD of total population incomes generated within eight hours of driving was
defined as a level sufficient for a new logistics cluster development (see section 3.3). A more
detailed analysis on the level of population incomes should be done to define the level of
population incomes sufficient for logistics cluster development more precisely.
5.2. Land availability
This work estimates land availability for the new logistics clusters in Russian cities very
roughly (see section 3.4). One way to estimate land availability more precisely would be to
use the database of distances between Russian cities suggested in Section 6.1. Such statistics
could estimate the volume of incomes generated within 1 hour of driving from the specific
location. The level of land availability for a new logistics cluster could be defined by this
level of incomes.
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7. Conclusion
This research replicated four modes of logistics clusters to fit Russian realities: Major Seaport,
Auxiliary Seaport, Major Inland and Auxiliary Inland. Eight types of indicators were taken into
account in identifying cities with a high potential of logistics cluster development:
1. Depth of water at container terminals for seaports
2. Monthly population incomes
3. Availability of land for logistics cluster development
4. Quality of connection with deep seaports
5. Distance from deep seaports
6. Auto roads connectivity
7. Auto roads quality
8. Economic productivity of local government
Nine cities were assigned with a high potential of logistics cluster development, six with a
medium potential and two with an unclear potential. Table 9 lists all the cities with their
assignments of potential.
Table 9: List of Russian cities with high, medium and unclear potential of logistics cluster
development
City Potential Type of Logistics Cluster
Cheliabinsk High Major Inland/Auxiliary Inland
Ekaterinburg High Major Inland
Krasnodar High Auxiliary Seaport
Nizniy Tagil High Major Inland
Samara High Major Inland
Toliatty High Major Inland
Tula High Major Inland
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High
High
Medium
Medium
Medium
Medium
Medium
Medium
Unclear
Unclear
Major Inland
Auxiliary Inland
Major Inland/Auxiliary Inland
Major Inland
Major Inland
Major Inland
Major Sea Port
Major Inland
Major Sea Port
Major Inland
Development of logistics clusters in the cities above could significantly improve quality of
transportation services in Russia and streamline supply chains of the most densely populated
Russian regions.
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Tver
Ufa
Kurgan
Lipetsk
Orel
Riazan
Ust Luga
Vladimir
Kaliningrad
Yaroslavl
Appendix 1
The detailed statistics of population within eight hours of driving from Russian cities with
population over 300K provided in the Table 9. For locations where size of the population was
defined approximately the column "Rough estimation: +/- 30% from actual value" marked by
"Yes".
Table 10: Population within eight driving hours from Russian cities with population of over
300K
Region population Rough estimation:
City Region Country within eight hours +/-30% from actual
from the City value
Ufa Bashkortostan Russia 4
Ufa Orenburg Russia 0.8
Ufa Tatarstan Russia 1.7
Ufa Perm Russia 0.3
Ufa Cheliabinsk Russia 3.2
Ufa Artemievsk Kazakhstan 0.2
Ufa Sverdlovsk Russia 0.2
Perm Perm Russia 2.6
Perm Sverdlovsk Russia 2.5
Perm Udmurtiya Russia 1.5
Izevsk Udmurtiya Russia 1.5
Izevsk Bashkortostan Russia 1.5
Izevsk Tatarstan Russia 3.8
Izevsk Perm Russia 2
Izevsk Kirov Russia 0.5
Nabereznie Chelni Tatarstan Russia 3.8
Nabereznie Chelni Udmurtiya Russia 1.5
Nabereznie Chelni Perm Russia 2
Nabereznie Chelni Bashkortostan Russia 4
Nabereznie Chelni Samara Russia 2.5
Nabereznie Chelni Uliyanovsk Russia 0.7
Nabereznie Chelni Chuvashiya Russia I
Nabereznie Chelni Mari El Russia 0.4
Kazan Tatarstan Russia 3.8
Kazan Udmurtiya Russia 1.2
Kazan Chuvashiya Russia 1.2
Kazan Mari El Russia 0.7
Kazan Uliyanovsk Russia 1.2
Kazan Samara Russia 2
Kazan Nizniy Novgorod Russia 0.1
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Penza,
Penza
Penza.
Penza
Penza,
Penza
Penza
Penza
Penza
Nizniy Novgorod
Nizniy Novgorod
Nizniy Novgorod
Nizniy Novgorod
Nizniy Novgorod
Nizniy Novgorod
Nizniy Novgorod
Samara
Samara
Samara
Samara
Samara
Samara
Samara
Samara
Saratov
Saratov
Saratov
Saratov
Saratov
Saratov
Saratov
Saratov
Saratov
Ulianovsk
Ulianovsk
Ulianovsk
Ulianovsk
Ulianovsk
Ulianovsk
Ulianovsk
Ulianovsk
Ulianovsk
Ekaterinburg
Ekaterinburg
Ekaterinburg
Ekaterinburg
Ekaterinburg
Ekaterinburg
Toliatty
Penza,
Saratov
Tambov
Riazan
Lipetsk
Voronez
Mordoviya
Uliyanovsk
Samara
Nizniy Novgorod
Ivanovo
Vladimir
Chuvashiya.
Mordoviya
Mari El
Kostroma
Samara
Saratov
Uliyanovsk
Tatarstan
Bashkortostan
Orenburg
Penza
Zapadno-
Kazakhstan
Saratov
Volgograd
Zapadno-
Kazakhstan
Voronez
Tambov
Penza
Mordoviya,
Uliyanovsk
Samara
Uliyanovsk
Samara
Tatarstan
Chuvashiya
Mari El
Nizniy Novgorod
Mordoviya
Penza.
Saratov
Sverdlovsk
Cheliabinsk
Bashkortostan
Perm
Tumen
Kurgan
Samara,
Yes
Yes
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Kazakhstan
Russia
Russia
Kazakhstan
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
2.5
2.5
0.5
0.4
0.7
1.3
0.8
1
2
1.2
3.2
3.5
1.2
0.7
0.2
0.8
1.3
1.5
4.3
2.4
0.2
1.1
0.8
1
3.1
51
1.3
2.5
1.1
0.7
0.7
0.2
0.8
1.2
0.8
3.3
1
1.5
1.2
0.8
0.7
0.6
3.1
1.5
1.2
3.5
2
0.6
0.3
0.5
Yes
Yes
Yes
Toliatty
Toliatty
Toliatty
Toliatty
Toliatty
Toliatty
Toliatty
Cheliabinsk
Cheliabinsk
Cheliabinsk
Cheliabinsk
Cheliabinsk
Cheliabinsk
Cheliabinsk
Tumen
Tumen
Tumen
Tumen
Tumen
Orenburg
Orenburg
Orenburg
Orenburg
Orenburg
Orenburg
Yaroslavl
Yaroslavl
Yaroslavl
Yaroslavl
Yaroslavl
Yaroslavl
Yaroslavl
Yaroslavl
Krasnodar
Krasnodar
Krasnodar
Krasnodar
Krasnodar
Novosibirsk
Novosibirsk
Novosibirsk
Novosibirsk
Tomsk
Tomsk
Tomsk
Voronez
Voronez
Voronez
Yes
Yes
Yes
Orenburg
Zapadno-
Kazakhstan
Saratov
Penza
Uliyanovsk
Tatarstan
Bashkortostan
Kostanay
Cheliabinsk
Bashkortostan
Sverdlovsk
Tumen
Severo-Kazakhstan
Kurgan
Tumen
Severo-Kazakhstan
Sverdlovsk
Kurgan
Cheliabinsk
Orenburg
Zapadno-
Kazakhstan
Aktubinsk
Bashkortostan
Samara
Tatarstan
Yaroslavl
Ivanovo
Vladimir
Moscow
Moscowskaya.
Tver
Vologda
Kostroma
Krasnodar
Adigeya
Rostov
Stavropol
Karachaevo
Cherkessiya
Novosibirsk
Altay Krai
Kemerovo
Tomsk
Tomsk
Novosibirsk
Kemerovo
Voronez
Lipetsk
Belgorod
Russia
Kazakhstan
Russia
Russia
Russia
Russia
Russia
Kazakhstan
Russia
Russia
Russia
Russia
Kazakhstan
Russia
Russia
Kazakhstan
Russia
Russia
Russia
Russia
Kazakhstan
Kazakhstan
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
0.4
0.3
1.4
0.7
1.3
3.8
2
0.8
3.5
1.8
3
0.7
0.1
1
1.5
0.3
3
1
1.3
2
0.5
0.4
3
2.5
0.5
1.3
1
1.4
11
7.1
1.2
1
0.6
5.3
0.4
4
2.3
0.5
2.6
1.5
2
0.7
1
1.9
1.7
2.3
1.1
1.5
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Voronez
Voronez
Voronez
Voronez
Voronez
Voronez
Voronez
Moscow
Moscow
Moscow
Moscow
Moscow
Moscow
Moscow
Moscow
Moscow
Moscow
Moscow
Omsk
Omsk
Omsk
Omsk
St Petersburg
St Petersburg
St Petersburg
St Petersburg
St Petersburg
St Petersburg
Lipetsk
Lipetsk
Lipetsk
Lipetsk
Lipetsk
Lipetsk
Lipetsk
Lipetsk
Lipetsk
Lipetsk
Rostov-na-Donu
Rostov-na-Donu
Rostov-na-Donu
Rostov-na-Donu
Rostov-na-Donu
Rostov-na-Donu
Rostov-na-Donu
Vladivostok
Krasnoyarsk
Krasnoyarsk
Krasnoyarsk
Astrakhan
Astrakhan
Kursk
Orel
Tula
Tambov
Saratov
Volgograd
Rostov
Moscow
Moscowskaya
Smolensk
Tver
Kursk
Tula
Riazan
Vladimir
Ivanovo
Yaroslavl
Kostroma
Omsk
Pavlodar
Severo-Kazakhstan
Akmolinsk
St. Petersburg
Leningrad
Pskov
Novgorod,
Tver
Kareliya
Lipetsk
Voronez
Belgorod
Kursk
Orel
Tula
Riazan
Tambov
Penza
Saratov
Rostov
Adigeya
Krasnodar
Stavropol
Volgograd
Donetsk
Lugansk
Primorskiy
Krasnoyarsk
Khakasiya
Kemerovo
Astrakhan
Volgograd
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Kazakhstan
Kazakhstan
Kazakhstan
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Ukraine
Ukraine
Russia
Russia
Russia
Russia
Russia
Russia
1.1
0.8
1.5
1.1
0.4
0.4
0.5
11
7.1
1
1.3
1.1
1.5
1.1
1.4
1.1
0.4
2
0.4
0.4
0.2
4.8
1.7
0.4
0.6
0.1
0.2
1.1
2.3
1.5
0.7
0.8
1.5
1.1
LI
0.9
0.4
4.2
0.4
2.7
1.2
0.3
4
2
1.9
2.2
0.4
0.5
1
2
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Astrakhan
Astrakhan
Astrakhan
Astrakhan
Astrakhan
Khabarovsk
Khabarovsk
Khabarovsk
Barnaul
Barnaul
Bamaul
Tula
Tula
Tula
Tula
Tula
Tula
Tula
Tula
Tula
Tula
Tula
Tula
Tula
Tula
Tula
Volgograd
Volgograd
Volgograd
Volgograd
Volgograd
Volgograd
Volgograd
Irkutsk
Irkutsk
Kemerovo
Kemerovo
Kemerovo
Kemerovo
Kemerovo
Riazan
Riazan
Riazan
Riazan
Riazan
Riazan
Riazan
Riazan
Riazan
Riazan
Riazan
Yes
Kalmikiya
Stavropol
Dagestan
Chechniya
Atirausk
Khabarovsk
Evreyskaya
Primorskiy
Altay Krai
Novosibirsk
Kemerovo
Tula
Moscow
Moscowskaya
Lipetsk
Kursk
Orel
Voronez
Briansk
Kaluga
Smolensk
Tver
Yaroslavl
Vladimir
Riazan
Tambov
Volgograd
Astrakhan
Rostov
Kalmikiya
Voronez
Saratov
Stavropol
Irkutsk
Buriatiya
Kemerovo
Novosibirsk
Altay Krai
Tomsk
Krasnoyarsk
Riazan
Moscow
Moscowskaya
Penza
Tambov
Lipetsk
Tula
Orel
Kaluga
Smolensk
Tver
Russia
Russia
Russia
Russia
Kazakhstan
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia,
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
0.3
0.3
0.4
0.4
0.4
0.9
0.2
0.4
2.4
1.9
1.5
1.5
11
7.1
1.1
1.1
0.8
1.2
0.8
1.1
0.6
0.3
1.4
1.1
1.1
2.6
1
2.4
0.3
0.3
1.6
0.2
1.8
0.7
2.8
1.9
0.7
0.2
1.1
l1
7.1
0.8
1.1
1.1
1.5
0.8
1.1
0.1
0.7
Yes
54
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Riazan
Riazan
Riazan
Riazan
Riazan
Mahachkala
Mahachkala
Mahachkala.
Mahachkala
Novokuznetsk
Novokuznetsk
Novokuznetsk
Ivanovo
Ivanovo
Ivanovo
Ivanovo
Ivanovo
Ivanovo
Ivanovo
Ivanovo
Ivanovo
Arkhangelsk
Chita
Vologda
Vologda
Vologda
Vologda
Vologda
Vologda
Kursk
Kursk
Kursk
Kursk
Kursk
Kursk
Kursk
Kursk
Kursk
Kursk
Belgorod
Belgorod
Belgorod
Belgorod
Belgorod
Belgorod
Belgorod
Belgorod
Belgorod
Belgorod
Belgorod
Yaroslavl
Vladimir
Ivanovo
Nizniy Novgorod
Mordoviya
Dagestan
Chechniya
North Osetiya
Kabardino
Balkariya
Kemerovo
Altay Krai
Novosibirsk
Ivanovo
Moscow
Moscowskaya
Nizniy Novgorod
Vladimir
Riazan
Yaroslavl
Tver
Kostroma
Arkhangelsk
Zabaikalsk
Vologda
Kostroma
Ivanovo
Tver
Novgorod
Leningrad
Kursk
Briansk
Kaluga
Orel
Tula
Lipetsk
Voronez
Belgorod
Kharkovskaya
Sumskaya
Belgorod
Lugansk
Donetskaya,
Dmepropetrovsk
Poltava
Kharkov
Sumi
Chernigov
Kursk
Orel
Briansk
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Ukraine
Ukraine
Russia
Ukraine
Ukraine
Ukraine
Ukraine
Ukraine
Ukraine
Ukraine
Russia
Russia
Russia
0.3
1.4
0.6
0.2
0.3
2.9
1.3
0.7
0.1
2.8
1
1.7
1.1
11
7.1
3.3
1.4
0.7
1.3
0.7
0.6
0.8
1.1
1.2
0.7
0.6
0.7
0.3
0.8
1.1
1.3
1.1
0.8
1.5
1.1
2.3
1.5
1.7
1.2
1.5
2
3.6
2.3
1.5
2.7
1.2
0.3
1.1
0.8
0.7
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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Yes
Yes
Belgorod
Belgorod
Kaluga,
Kaluga
Kaluga
Kaluga
Kaluga
Kaluga
Kaluga,
Kaluga
Kaluga
Kaluga,
Kaluga
Kaluga
Surgut
Surgut
Surgut
Kirov
Kirov
Kirov
Kirov
Kirov
Kirov
Kirov
Kirov
Kirov
Magnitogorsk
Magnitogorsk
Magnitogorsk
Magnitogorsk
Magnitogorsk
Vladimir
Vladimir
Vladimir
Vladimir
Vladimir
Vladimir
Vladimir
Vladimir
Vladimir
Vladimir
Vladimir
Vladimir
Orel
Orel
Orel
Orel
Orel
Orel
Orel
Orel
Voronez
Lipetsk
Kaluga
Lipetsk
Tula
Orel
Kursk
Briansk
Smolensk
Tver
Moscow
Moscowskaya
Vladimir
Riazan
Yamalo Nenetskiy
Khanti Mansiysk
Tumen
Kirov
Udmurtiya
Mari El
Nizniy Novgorod
Kostroma
Vologda
Komi
Perm
Chuvashiya
Cheliabinsk
Bashkortostan
Orenburg
Kostanay
Aktubinskaya
Vladimir
Nizniy Novgorod
Riazan
Tula
Kaluga
Smolensk
Tver
Moscow
Moscowskaya
Yaroslavl
Ivanovo
Kostroma
Orel
Kursk
Belgorod
Kharkov
Poltava
Sumi
Briansk
Kaluga
Yes
Yes
Yes
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Kazakhstan
Kazakhstan
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Ukraine
Ukraine
Ukraine
Russia
Russia
2.3
0.3
1.1
1.1
1.5
0.8
1.1
1.3
1
0.7
1i
7.1
1.2
1.1
0.1
1.5
0.1
1.3
0.4
0.7
0.2
0.1
0.1
0.3
0.3
0.5
3.5
2.7
1
0.8
0.3
1.4
3.3
1.1
1.5
1
0.2
0.7
11
7.1
1.3
1
0.7
0.8
1.1
1.5
2.7
1
1.2
1.3
1.1
Yes
Yes
Yes
Yes
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Yes
Yes
Orel
Orel
Orel
Orel
Orel
Orel
Orel
Stavropol
Stavropol
Stavropol
Stavropol
Stavropol
Stavropol
Stavropol
Stavropol
Cheboksary
Cheboksary
Cheboksary
Cheboksary
Cheboksary
Cheboksary
Cheboksary
Cheboksary
Ulan Ude
Ulan Ude
Sochi
Sochi
Sochi
Cherepovets
Cherepovets
Cherepovets
Cherepovets
Cherepovets
Cherepovets,
Briansk
Briansk
Briansk
Briansk.
Briansk
Briansk
Briansk
Briansk
Briansk
Briansk
Briansk
Briansk
Briansk
Nizniy Tagil
Nizniy TagilNiny Tagil
Yes
Yes
Smolensk
Moscow
Moscowskaya
Tula
Riazan
Lipetsk
Voronez
Stavropol
Chechniya,
North Osetiya
Kabardino,
Balkariya
Karachaevo
Cherkessiya
Krasnodar
Rostov
Kalmikiya,
Chuvashiya
Nizniy Novgorod
Tatarstan
Uliyanovsk
Samara
Mordoviya,
Mari El
Kirov
Buriatiya
Irkutsk
Krasnodar
Adigeya
Abhaziya
Vologda
Kostroma
Ivanovo
Tver
Nizniy Novgorod
Leningrad
Briansk
Kaluga
Kursk
Orel
Belgorod
Sumskaya
Chernigovskaya,
Gomelskaya
Mogilevskaya,
Smolensk
Moscow
Moscowskaya
Tula
Sverdlovsk
Perm
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Georgia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Ukraine
Ukraine
Belarus
Belarus
Russia
Russia
Russia
Russia
Russia
Russia
0.5
11
7.1
1.5
0.7
1.1
1.4
2.8
0.4
0.7
0.9
0.5
4.3
3.6
0.3
1.2
3.3
2.5
1.2
0.2
0.8
0.7
0.8
1
1.7
3.3
0.4
0.2
1.2
0.7
0.6
0.5
0.2
0.3
1.3
1.1
0.8
0.6
1.2
1.2
1.4
1.1
1
11
3
1.5
4.3
2
57
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Nizniy Tagil
Nizniy Tagil
Nizniy Tagil
Nizniy Tagil
Smolensk
Smolensk
Smolensk
Smolensk
Smolensk
Smolensk
Smolensk
Smolensk
Smolensk
Smolensk
Smolensk
Smolensk
Smolensk
Murmansk
Kaliningrad
Kaliningrad
Kaliningrad
Kaliningrad
Kaliningrad
Kaliningrad
Kaliningrad
Kaliningrad
Kaliningrad
Kaliningrad
Kaliningrad
Kaliningrad
Tver
Tver
Tver
Tver
Tver
Tver
Tver
Tver
Tver
Tver
Tver
Tver
Tver
Tver
Kurgan
Kurgan
Kurgan
Kurgan
Cheliabinsk
Bashkortostan
Tumen
Kurgan
Smolensk
Orel
Briansk
Gomel
Minskaya
Minsk
Mogilev
Vitebsk
Pskov
Tver
Moscow
Moscowskaya
Kaluga
Murmansk
Kaliningrad
Grodnenskaya
Varminsko-
Marurskoe
Podliashkovskoe
Mozovetskoe
Kuriavsko-
Pomorskoe
Pomorskoe
Lodzinskoe
Velikopolskoe
Zapadno-
Pomorskoe
Lithuania
Latvia
Tver
Moscow
Moscowskaya
Riazan
Tula
Kaluga
Smolensk
Pskov
Novgorod
Vologda
Yaroslavl
Kostroma.
Ivanovo
Vladimir
Kurgan
Severo-Kazakhstan
Kostanai
Cheliabinsk
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Belarus,
Belarus
Belarus
Belarus
Belarus,
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Belarus
Poland
Poland
Poland
Poland
Poland
Poland
Poland
Poland
Lithuania
Latvia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Kazakhstan
Kazakhstan
Russia
2
0.3
0.7
0.2
1
0.4
1.3
1.4
1.4
1.9
1.1
1.2
0.7
0.8
11
6
1.1
0.8
0.9
1
1.4
1.2
3.5
2
2.2
2.5
3.4
1.7
3.2
0.5
1.4
11
7.1
0.7
1.4
1.1
0.2
0.6
0.5
1.3
0.6
0.7
0.8
0.9
0.6
0.9
2.6
Yes
58
Yes
Yes
Yes
Yes
Yes
Kurgan
Kurgan
Kurgan
Vladikavkaz
Vladikavkaz
Vladikavkaz
Vladikavkaz
Vladikavkaz
Vladikavkaz
Vladikavkaz
Vladikavkaz
Sverdlovsk
Tumen
Omsk
North Osetiya
Dagestan
Chechniya
Kabardino
Balkariya
Karachaevo
Cherkessiya
Stavropol
Krasnodar
Georgia
YesRussia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Russia
Georgia
3
1.3
0.1
0.7
2.7
1.3
0.9
0.5
2.8
0.6
3.4
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Appendix 2
Table 11: Characteristics of Russian cities with population of over 300K
Population
Population in 8h of
,92010 driving(any
ennintrv M
Population
in 8h of
driving
(only
Income in
8hr of
driving(only
Russia), B $
Economic
productivity
index of local
government,
2010
% of roads not
matching
technical
requirements,
2010
% of roads
overloaded,
2010
Auto roads
accessibility
index
I Moscow
2 St Petersburg
3 Novosibirsk
4 Ekaterinburg
5 Volgograd
Nizniy
6 Novgorod
7 Samara
8 Omsk
9 Kazan
10 Cheliabinsk
Rostov-na-
11 Donu
12 Ufa
13 Perm
14 Krasnoyarsk
15 Voronez
16 Saratov
17 Krasnodar
18 Toliatty
Deep Sea
port within
100 miles
St Petersburg
1.2
Il
1.3
1.3 Novorossivsk
60
# City
.. .. ..... ...
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40 Kaliningrad
41 Briansk
42 Kursk
43 Ivanovo
44 Magnitogorsk
45 Ulan Ude
61
Izevsk
Ulianovsk
Barnaul
Vladivostok
Yaroslavl
Irkutsk
Turnen
Mahachkala
Khabarovsk
Novokuznetsk
Orenburg
Kemerovo
Riazan
Tomsk
Astrakhan
Penza
Nabereznie
Chelni
Lipetsk
Tula
Kirov
Cheboksary
Vladivostok
1.2
Kaliningrad-
plans
1.9
46 Tver
47 Stavropol
48 Nizniy Tagil
49 Belgorod
50 Arkhangelsk
51 Vladimir
52 Sochi
53 Kurgan
54 Smolensk
55 Kaluga
56 Chita
57 Orel
58 Cherepovets
59 Vladikavkaz
60 Murmansk
61 Surgut
62 Vologda
63 Novorossisk
64 Ust Luga
62
Arkhangelsk -
plans
Murmansk
Novorossiysk
Ust Luga
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